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CC BY-NC-ND license (http://creativeAbstract An amniotic sheet is a septation in the amniotic cavity with a perforation that al-
lows amniotic fluid to pass through. Although the incidence of abnormal placental implantation
is higher in such cases, the management recommendations remain unclear. We report a case of
an amniotic sheet with a hammock-like placenta located in the center of the uterine cavity. A
25-year-old woman with a history of two dilation and curettage procedures was found to have
an amniotic cavity separated by a septum that contained part of the placenta. At gestational
Week 32, magnetic resonance images revealed that the placenta was attached from the ante-
rior to posterior uterine walls and resembled a hammock hanging in the center of the uterus.
Subsequently, continuous intravenous administration of ritodrine hydrochloride and magne-
sium sulfate were given. The pregnancy was extended to Week 36. Elective cesarean section
was performed, and a 3212-g female infant was delivered. Thus, owing to the risk of umbilical
cord complications and placental injury secondary to premature rupture of membranes,
aggressive and careful perinatal management is required in such cases.
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The amniotic sheet, first described by Mahony et al [1], is a
septation in the amniotic cavity with a perforation that
allows amniotic fluid to pass through. The pathogenesis is
believed to involve intrauterine synechiae, which are seen
in approximately 0.47% [2] of pregnancies and are causedof Ultrasound in Medicine. This is an open access article under the
4.0/).
122 L. Wang et al.by adhesions after trauma to the endometrial cavity, also
known as Asherman syndrome [3,4]. Although amniotic
sheets are reportedly benign, studies indicate that women
with amniotic sheets have a higher risk of placental com-
plications such as abruptions [5]. In addition, placental
implantation on the amniotic sheet is found in an estimated
26.1% of such cases [6]. To avoid severe complications
during labor, a previous study suggested that magnetic
resonance imaging in the third trimester is useful for peri-
natal diagnosis [7]. However, the recommendations for the
management of patients with amniotic sheets remain
unclear.
We report a case of successful management of an am-
niotic sheet with a hammock-like placenta located in the
center of the uterine cavity.Figure 2 The umbilical cord was found to have prolapsed
through the amniotic sheet at Week 28.
Figure 3 Placental blood flow, in which the pulse corre-
sponded to the maternal and fetal heart rates collectively,
could be clearly observed in the septum with Doppler
ultrasonography.Case Report
A 25-year-old woman (gravida 2, para 0) with a history of
two dilation and curettage procedures was found to have
uterine abnormalities at gestational Week 20. Ultraso-
nography showed that the fetus was in the upper amniotic
cavity of the uterus; the lower amniotic cavity measured
82 43 mm and was separated by a septum that contained
part of the placenta (Figure 1). The possibility of amniotic
band syndrome was eliminated, as no anomaly of the fetus
or direct connection from the fetus to the sputum was
observed. At that time, no uterine contractions or vaginal
bleeding were observed. At gestational Week 21, the lower
amniotic cavity increased in size to 9 10 cm. At Week 28,
the depth of the cavity increased to 12 cm with remark-
able polyhydramnios, and the umbilical cord was found to
have prolapsed into the cavity (Figure 2, Supplementary
Video 1). At this time, blood flow in the septum was clearly
observed on Doppler ultrasonography (Figure 3), and the
pulse corresponded to the maternal and fetal heart rates
collectively. Therefore, a diagnosis of amniotic sheet with
partial placental adhesion was suspected. At Week 32, she
was admitted to our hospital for premature labor due toFigure 1 Transabdominal ultrasonography at gestational
Week 20 revealed a partial separated amniotic cavity in the
lower uterus. The septation contained part of the placenta.frequent uterine contractions. Magnetic resonance imag-
ing revealed that the fetus was in the upper amniotic
cavity, and a hammock-like placenta was attached from
the anterior to posterior uterine walls located in the
center of the uterus (Figure 4). On ultrasonography, the
estimated fetal body weight was 2327 g (þ 1.8 standard
deviation), and the amniotic fluid index was 29.7 cm.
Gestational diabetes mellitus was ruled out by a normal
result on the 75-g oral glucose tolerance test. Due to the
uterine contractions, continuous intravenous administra-
tions of ritodrine hydrochloride and magnesium sulfate
were given.
Supplementary data related to this article can be found
online at http://dx.doi.org/10.1016/j.jmu.2016.07.002.
Despite a cephalic presentation, the uterine contrac-
tions became uncontrollable at gestational Week 36, and
the cervix was dilated to 2 cm. In addition, the amniotic
sheet was found to be too close to the fetal neck, which
may restrict the progress of labor and increase the risk of
placental damage by the fetal shoulder during labor.
Figure 4 Magnetic resonance images at 32 gestational weeks
revealed that the amniotic cavity was separated by an amni-
otic sheet located in the center of the uterus. The black arrows
indicate the placenta. The white arrow indicates the amniotic
sheet. The yellow arrow indicates the umbilical cords. (A)
Coronal section: the fetus is in the upper amniotic cavity with
remarkable polyhydramnios. The umbilical cord was found to
partially pass through the amniotic sheet into the lower cavity;
(B) sagittal section: a hammock-like placenta was found
attached from the anterior to posterior uterine walls and
located in the center of the uterus. AZ anterior; LZ left;
PZ posterior; RZ right.
Amniotic Sheet with Placental Abnormities 123Therefore, an elective cesarean section was performed at
gestational Week 36 and a female fetus weighing 3212 g was
delivered. During the operation, one-half of the placenta
was found to be attached to the anterior uterine wall, while
the other half was attached to the septum and the posterior
wall. Therefore, the placenta and the rest of septum were
subsequently resected. The estimated amniotic fluid was
1000 mL and the blood loss was 1382 g. After completion of
the surgery, a Bakri balloon was inserted into theintrauterine cavity to prevent postpartum hemorrhage from
uterine atony. Pathological examination of the septum
revealed chorionic villi attached to the myometrium, sug-
gesting a diagnosis of an amniotic sheet with partial
placenta accreta.
Although the new-born baby required neonatology
treatment for transient tachypnea, both the mother and
child had favorable clinical courses. A fishbone-shaped in-
trauterine device was inserted into the uterus 1 month
after the surgery and was removed at the 8-month follow-
up examination. Ultrasonography revealed a normal uterine
cavity with a cesarean scar at the 1-year follow-up exam. A
hysteroscopy was suggested to evaluate for intrauterine
adhesions [8], but the patient refused due to the lack of
complications with menstruation and no plans for preg-
nancy in the near future.Discussion
In the present case, pregnancy complicated with intra-
uterine synechiae following two procedures of dilation and
curettage resulted in a hammock-like placenta floating in
the center of the uterus. Such a configuration is seemingly
incompatible with term pregnancy. However, despite
intractable uterine contractions, no placental complica-
tions were observed, and the fetus grew to 3212 g before
cesarean delivery. Therefore, we conclude that aggressive
control of threatened abortions to prevent premature
membrane rupture may extend pregnancy in such cases.
A previous study reported that the rates of low birth
weight are increased in patients with an amniotic sheet [9].
Although no increased risk of fetal growth restriction and a
good fetal prognosis have been reported in most studies,
Tan et al [10] reported a 100% rate of intrauterine fetal
death in two cases of small perforations (termed a “com-
plete amniotic sheet”), suggesting that abnormal fetal-
placental circulation caused by umbilical complications
may result in fetal death. Fortunately, despite an abnormal
placental presentation, the fetus grew to 3212 g in the
present case. It is likely that the one-half of the placenta
that was attached to anterior uterine wall provided the
majority of the fetaleplacental circulation.
To date, studies have indicated that amniotic sheets are
associated with a higher risk of premature rupture of
membranes (PROM) and placental abruptions [5,11]. More-
over, the risk of cesarean sections is higher in such cases
because of the high rate of malpresentation [3,5]. Poly-
hydramnios, which was also reported in a previous study
[7], may be the main cause of uterine contractions and
PROM in such cases. PROM may be a life-threatening
complication for the fetus in patients with amniotic
sheets because of umbilical prolapse [12]. Therefore, as
long as malpresentation is present, the risks of umbilical
prolapse and placental injury remain.
The rate of placental abruption in patients with an
amniotic sheet in previous studies was approximately
2.1e3.3% [5,11]. Placental abruptions [13] or small areas of
placenta accreta can cause massive obstetric hemorrhage
[14]. For patients with high risk of massive hemorrhage,
autologous blood transfusion preparations have been used
since its feasibility was reported [15]. A previous study
124 L. Wang et al.suggested the usefulness of autologous blood transfusion
preparations in such cases [7]. However, recently, the Bakri
balloon has been reported as an effective, easy to use, and
safe procedure for massive obstetric hemorrhage [16].
Therefore, in the present case, we successfully used a Bakri
balloon to prevent postoperative bleeding without autolo-
gous blood transfusions, and this strategy may be appli-
cable in similar future cases.
To our surprise, the partially floating placenta was unaf-
fected by frequent uterine contractions. It is very interesting
that the placenta was not physically damaged during the
pregnancy. We assume that Pascal’s law, which allowed the
intrauterine pressure to remain equal on both sides of
placenta and throughout the amniotic cavity, might have
helped to maintain this abnormal pregnancy. Regardless of
the underlying fluid dynamics, treatment in such cases should
aimtocontrol threatenedpremature labor in order toprevent
placental injury or umbilical prolapse secondary to PROM.
In conclusion, despite an abnormal placental presenta-
tion, polyhydramnios, and uterine contractions, threatened
premature labor was well controlled, and careful moni-
toring allowed the pregnancy to progress to 36 weeks of
gestation. Careful management to prevent PROM is vital
during similar pregnancies.
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